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Orthodontics





• Passive Self-Ligation
• Annual Extraction Rate < 0.5%
• No Rapid Palatal Expanders 

Clinical Snapshot





In nearly 15 years of private practice 
I’ve never used an RPE for resolution 

of crossbite or crowding. 











Severe Crowding 
Resolved Without RPEs Or Extractions





3 3

3 3



















Parents told he needed Phase I after 
four bicuspids were extracted



Is there a place in my 
practice for rapid palatal 

expanders? 



Yes…



Yes…

and it loosened the 
chains I revered



It took a decade, an iCAT, 
and my daughter to figure 

it out



Taylor, the day of 
her 

adenotonsillectomy 



   Surgical removal of upper airway obstruction led to a significant decrease in or 
complete cure of nocturnal enuresis in 76% of children studied*

   Nocturnal enuresis ceased within a few months in the 10 cases studied by using 
rapid maxillary expansion to reduce nasal constriction✝✝

Weider, DJ, Nocturnal enuresis in children with upper airway obstruction, Otolaryngol Head Neck Surg 1991;105:417-32 *

Obstructive Sleep Apnea
(OSA)

 Nocturnal enuresis decreased significantly in all patients after the RME period, 
and all patients showed full dryness after 3 years✝

Timms D, Rapid maxillary expansion in the treatment of nocturnal enuresis, Angle Orthodontist 1990, 60(3):229-33✝

Namer Al-Taal, et al, Effect of rapid maxillary expansion on monosymptomatic primary NE , Angle Orthodontist 2015, 85(1):102-108✝✝



Obstructive Sleep Apnea
(OSA)

OSA is one of the most common causes of sleep-
disordered breathing in the general pediatric 

population*

Reported prevalence ranging from 1-5% *✝

Bixler EO, Vgontzas AN, Lin HM, Liao D, Calhoun  S, Vela-Bueno A, et al. Sleep disordered breathing in children in a general population 
sample: prevalence and risk factors. Sleep. 2009;32(6):731–6*

Rosen CL, Larkin EK, Kirchner HL, Emancipator JL,  Bivins SF, Surovec SA, et al. Prevalence and risk factors for sleep-disordered 
breathing in 8 to 11-year-old children: association with race and prematurity. J Pediatr.2003;142(4):383–9. ✝



•  Peak prevalence occurs at 2-8 years
•  Symptoms are very nonspecific and require a           high 

level of suspicion 
•  Daytime symptoms may include some or all:

•  Difficulty concentrating
•  Morning headaches
•  Daytime sleepiness
•  ADHD

Obstructive Sleep Apnea
(OSA)



*Chervin, RD et al. Symptoms of Sleep Disorders, Inattention, and Hyperactivity in Children,1997, Sleep, 20(12):1185-1192.

   25% of children with ADHD snore. 

Of those 81% could have their ADHD 
eliminated if their habitual snoring were 

effectively treated*

Obstructive Sleep Apnea
(OSA)



Three Month Oropharyngeal Changes 
After Rapid Palatal expansion

Minimum Constricted Area 31.8 mm2 Minimum Constricted Area 122.9 mm2







• 10 studies met inclusion criteria (215 children) 

• Non-syndromic children between 0 and 12 years 

• Diagnosis of OSAS from polysomnography who 
underwent RME with polysomnography after 

• AHI available before and after RME



• There is a decrease in AHI after RME in children 
with OSAS 

• AHI decline is maintained as indicated by follow-up 
tests ranging from 3 months to 14 years 

• RME in children with OSAS appears to be another 
effective treatment

Meta-analysis conclusions



Minimum Cross-sectional Area (MCA) As A 
Screening tool for OSA Risk

Consentini T, Le Donne R, Mancini D, et al: Magnetic resonance imaging of the upper airway in obstructive sleep apnea. Radiol Med 108:404, 2004 
Strelzow VV, Banks RHI, Basile A, et al: Cephalometric airway analysis in obstructive sleep apnea syndrome. Laryngoscope 98:1149, 1988 
Lowe AA, Gionhaku N, Takeuchi K, et al. Three dimensional CT reconstructions of tongue and airway in adult subjects with obstructive sleep apnea. Am J Orthod Dentofacial Orthop 1986; 90(5):364–74. 
Avrahami E, Englender M. Relation between CT axial cross-sectional area of the oropharynx and obstructive sleep apnea syndrome in adults. AJNR Am J Neuroradiol 1995;16(1):135–40. 
Ogawa T, Enciso R, Shintaku WH, et al. Evaluation of cross-section airway configuration of obstructive sleep apnea. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2007;103(1):102–8.

High risk OSA = 0-52 mm
Mod risk OSA = 52-110 mm
Low risk OSA >  110 mm

2

2

2



Poiseulle’s Law

Vessel resistance (R) is directly 
proportional to the length (L) of 
the vessel and the viscosity (Ƞ) 

of the blood, and inversely 
proportional to the radius to the 

fourth power (r4).



Caroline

OSA Risk
High Risk  = 0-52 mm2

Moderate Risk = 52-110 mm2

Low Risk > 110 mm2

MCA = 63.6 mm2



Caroline One Year Later

No Treatment

OSA Risk
High Risk  = 0-52 mm2

Moderate Risk = 52-110 mm2

Low Risk > 110 mm2

MCA = 143.1 mm2



MCA = 63.6 mm2 MCA = 143.1 mm2





MCA = 63.6 mm2 MCA = 143.1 mm2



OSA As A Family Trait



OSA in Families

Olivia 9.6



MCA = 48.2 mm2

OSA Risk
High Risk  = 0-52 mm2

Moderate Risk = 52-110 mm2

Low Risk > 110 mm2



Wyatt 37.12

OSA in Families





MCA = 43.5 mm2

OSA Risk
High Risk  = 0-52 mm2

Moderate Risk = 52-110 mm2

Low Risk > 110 mm2



Calvin - 7.9

OSA in Families



OSA Risk
High Risk  = 0-52 mm2

Moderate Risk = 52-110 mm2

Low Risk > 110 mm2

MCA = 85.8 mm2



2 Year Airway Difference

Adenoid Tissue

Pre-treatment MCA = 23.8 mm2 Post-treatment MCA = 304 mm2

Slide courtesy of Dr. J.C. Quintero







MCA = 109.1 mm2



MCA = 135.5 mm2



MCA = 135.5 mm2MCA = 109.1 mm2





OSA Risk
High Risk  = 0-52 mm2

Moderate Risk = 52-110 mm2

Low Risk > 110 mm2

MCA = 101.6 mm2















Initial Progress

MCA = 115.2 mm2 MCA = 252.1 mm2









Slide courtesy of Dr. Sean Carlson



Slide courtesy of Dr. Sean Carlson



How many microseiverts 
does a child receive with 

an 4.8 second scan?



17.5 
μSv

 



The American Association of Physicists in Medicine (AAPM) issued the following position 
statement in December, 2011: “risks of medical imaging at effective doses below 50,000 
uSv for single procedures or 100,000 µSv for multiple procedures over short time periods 

are too low to be detectable and may be nonexistent.”1 

The ICRP recommends we keep non-occupational exposure levels less than 1,000 µSv/
pt./year.2 

The The United Nations Scientific Committee on the Effects of Atomic 
Radiation (UNSCEAR) report of 2012 states that no discernible effects of exposures 
below 0.1 Sv (100,000 µSv) appear to exist, which is compatible with known cellular-

repair mechanisms.3

1. Dezarn, W. A. et al. Recommendations of the American Association of Physicists in Medicine on dosimetry, imaging, and quality assurance procedures. Medical physics 38, 4824–4845 
(2011).

2. ICRP, 2007. 2007 Recommendations of the International Commission on Radiological Protection (Users Edition). ICRP Publication 103 (Users Edition). Ann. ICRP 37 (2-4). 

3. Bertin, D. M. [2012 report of UNSCEAR (United Nations Scientific Committee on the Effects of Atomic Radiation)]. 1–21 (2012).



All Patients In My Practice 
Have A CBCT Scan



If CBCT Scan Reveals Risk



Nasopharynx

Velopharynx

Oropharynx

Hypopharynx

















My daughter Chloe has TRULY never been able to breathe 
through her nose since birth.  At an early age we noticed how she 
would breathe through her mouth while awake, as well as while 
she slept.  She never learned to blow her nose, and when eating 
she would have to stop chewing sometimes to take a breath.  She 
was also susceptible to strep because of her mouth breathing.  If 
she was sick with a cold, she had absolutely no chance.  As a 
small child she would look up at me with tears and say “All I want 
is a new nose.”
All of this lead to many doctor visits:  ENT’s, Allergists, cameras 
place up her nose, which lead to different diagnoses and a 
plethora of medications.  She learned to adjust her lifestyle based 
on a Severe Allergy diagnosis.  Her daily regimen was saline nasal 
cleanse x 2/day, Nasacort, Claritin, Sudafed, an occasional 
Benadryl, not to mention the Afrin as needed.  She also slept 
sitting up.

We are grateful to you Dr. Graham for taking time to 
care and take interest in Chloe.  A week after surgery 
and the removal of splints, Chloe had the results she 
always dreamed of.  She sleeps on one pillow, 
breathes with her mouth closed, blew her nose for the 
first time, no dry lips or dry mouth, and she is 100% 
medication-free.  We think of putting all that 
medication in her body and all the money spent and 
it’s very unsettling.
This has been life changing for her.  Thanks Dr. 
Graham, for giving Chloe her “new nose”!



The real voyage of discovery consists not in seeking new 
landscapes, but in having new eyes.

The real voyage of discovery consists not in seeking new 
landscapes, but in having new eyes.

- Marcel Proust











Does the orthodontic specialty get 
it?







Which specialty is best 

poised to discover, treat 

and follow-up with sleep 

disordered breathing in 

children?



Sleep Physician Sleep Dentist Orthodontist

Sleep Testing/Screening when 
referred by pediatrician

Cannot prescribe, insert or adjust oral 
appliances

Referral for adenotonsillectomy

Nasal corticosteroids

CBCT airway evaluation on every patient
Sleep testing/screening

Referral for adenotonsillectomy
Mandibular repositioning

Rapid Maxillary Expansion
Protraction facemask

Orthodontic arch development
iCAT airway re-evaluation

Continued guided airway development 
into adulthood

Covered by either medical insurance or 
financed as a phase I

Referral to sleep specialist

Referral to orthodontist



Will







f





MCA = 96.7 mm2



Taylor the day of her 
adenotonsillectomy 



Megan



Eight months of phase 1 treatment with fixed appliances, no 
expander.

MCA = 124.1 mm2 MCA = 245.9 mm2

















Normative Data



Volumetric Airway Norms

1300 individuals



Volumetric Airway Norms

1300 individuals



Screening CBCT History Severe Crowding

At Risk?

No

Obs or Phase I PRN

Yes
Treatment

Adenotonsillectomy
RPE w/out Facemask

T/S

+

Pediatric Sleep Questionnaire

Where is the obstruction?

Nasal Velo/Hypopharynx

RPE w/out MARA

Follow Up Pediatric Sleep Questionnaire + CBCT

Pediatrician
Pediatric Dentist

ENT

Sleep Specialist
Dx/Tx Plan 

Letters

Follow-Up Letters w/results

Pediatrician
Pediatric Dentist

ENT

Sleep Specialist



Bayesian Probability 












